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Abstract 
This paper aims to introduce a project in collaboration with Educational Technologies General Directorate of Ministry of 
National Education (MoNE) and Computer Education and Instructional Technologies (CEIT) Department of Ege University 
which was funded by The Scientific and Technological Research Council of Turkey (TÜBøTAK). The project aims to design a 
virtual chemistry lab compatible with the new chemistry curriculum of secondary schools in Turkey. The virtual lab (SANLAB) 
will include learning activities based on active learning method and in which secondary school students can make experiments 
interactively in computer environment. For designing the SANLAB, 30 volunteer chemistry teachers and 70 senior students of 
Ege CEIT will work collaboratively.  
© 2009 Elsevier Ltd.
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1.Introduction 
The course “Chemistry” is an applied course in which theoretical information is verified by experiments in 
laboratories including scientific processing skills, acquirements of chemistry-technology-society-nature, 
communication-attitude and value interactions besides critical thinking skills and life-long learning (Ayas et al., 
1997; Yıldız et al., 2006; TTKB, 2007). Since new information in chemistry instruction is widened continuously in 
recent years, making students skillful in accessing information should be the primary aim instead of giving them 
information itself. Hence, rather than making them memorize the content, students should be equipped with problem 
solving skills for new situations they face, their information accessing and information producing skills should be 
well developed as well (Gedik, Ertepınar & Geban, 2002). 
1.1. Problem Statement 
Laboratory applications are complementary of chemistry instruction and they are major parts of chemistry 
lessons. Laboratories are crucial for making abstract chemistry conceptions concrete and making them 
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comprehended more easily by the students (Do÷ru and Aydo÷du, 2003; Koray et al., 2006; Demirtaú, 2006; 
Wellington, 2007; U.S. House of Representatives Committee on Science and Technology, 2007). Besides presenting 
scientifical information, laboratory applications also help students improve their skills of scientifical thinking, 
observation, creative thinking, comment on situations, data collection & analysis and problem solving 
(Ausubel,1968; ùahin-Pekmez, 2000). In order chemistry instruction accomplish these goals, laboratory lessons 
should be highlighted. However, at some schools, laboratory applications of chemistry courses are missing because 
of the following reasons: 
• absence of chemistry labs ( for example, in øzmir, 84% of the high schools have none),  
• sharing laboratory with physics, chemistry and biology courses,  
• insecurity in labs because of dangerous chemicals (Yılmaz, 2005),  
• crowded classrooms (Johnstone,1989),  
• lack of time,  
• lack of materials,  
• cost of equipments (Millar, 2004),  
• incapableness of teachers using labs effectively and their negative attitudes towards laboratory applications 
(Ekici et al., 2002). 
On the other hand, students are able to observe natural events in computer environment which they can’t observe  
directly because of these events are too comprehensive, too small, too fast, too slow or too complicated (Singer et 
al.,2006). Hence, the experiments which are hard to control, dangerous, very expensive and difficult or impossible to 
conduct in laboratory settings can be simulated in computer environment (EARGED, 1995; Çallıca et al.,2001; 
Güzel, 2001; ùahin-Pekmez, 2000; Orbay et al.,2003; Singer et al., 2006). With the help of computers, the data 
which are difficult to collect in laboratory settings can easily be gathered in virtual environments which are adapted 
from real life, also experimental data can be processed fast and safely, large amount of data can be accessed in a 
short time and an experiment can be repeated as long as it is demanded. It is possible to conduct experiments in a 
safe learning environment individually or collaboratively (Kulik, Bangert and Williams, 1983; Roblyer, 1989; Kıyıcı 
& Yumuúak, 2005, Akgün, 2005; Singer et al., 2006; Feyzio÷lu et al., 2006; Demirda÷, 2007).  
By 2008-2009 academic year, -duration of secondary school education was extended from three to four years-
curricula of chemistry courses for secondary schools was revised based on constructivist learning paradigm. These 
revisions led to such a project covering learning activities based on active learning methods. 
1.2. Purpose of Study 
The purpose of the study is to introduce the project aiming to develop a virtual chemistry. Moreover, it is 
intended to discuss the theoretical foundation of the project with experts from the various diciplines. It is considered 
that receiving feedback from experts would strengthen the project in all dimensions and contribute to the 
development of a better product. 
SANLAB including the learning activities will be designed according to the secondary schools’ new curricula of 
chemistry which will be introduced in 2008-2009 academic year. It is aimed to design a virtual lab which is highly 
interactive, providing individual and collaborative learning and compatible with active learning methods.  At 
anywhere, in case of computer is available, would be developed SANLAB could enable students to fulfill the 
following activities: 
• repeating experiments at their own pace,  
• accessing experiment results in time,  
• changing variables of the experiments 
• receiving immediate feedback.  
Therefore, it will be possible for students to apply scientific procedures and improve their problem solving skills, 
also link concepts and make experiments consciously. 
2. Method  
The project has three phases: (1) A survey has been conducted to reveal the level of effective usage of chemistry 
labs by the teachers, attitudes of the teachers towards using laboratory and views of the students related to laboratory 
activities and effectiveness, (2) Development of virtual chemistry laboratory educational software including various 
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activities based on problem based learning (PBL), concept maps (CM) and 7E model in constructivist learning 
theory, (3) Investigation of the effectiveness of the educational software. 
Initially, it is intended to reveal current status for usage of laboratories by chemistry teachers and attitudes of 
students and teachers towards using laboratories. The project web site (http://sanlab.gen.tr) was published for 
administering the scales to the chemistry teachers and high school students in the city of Izmir. The SANLAB 
project team includes six academicians for project implementation, 30 chemistry teachers for designing learning 
activities, 70 senior students of Ege CEIT for developing computer based activities. Initially, the participant students 
and teachers will be informed about computer based instructional material development, problem based learning, 
constructivist learning and concept maps by academicians. 20 of the teachers will be responsible for preparing 
activities including PBL, CL, CM to make use of virtual lab effectively while the other 10 teachers and 70 students 
will design and develop virtual lab environment. 
2.1. The Sample 
The sample of the project will be the secondary school students of the 30 participant chemistry teachers in Izmir, 
Turkey in 2009-2010 academic year.  
2.2. Data Collection 
The effectiveness of SANLAB will be investigated using pretest-posttest experimantal research design at the 
secondary schools of the participant chemistry teachers. The students will be investigated through their achievement 
level with the “Academic Performance Test”, their scientific process skills with the “Scientific Process Test”, their 
attitudes towards chemistry and laboratory with the “Scale of Attitudes Towards Chemistry&Lab”. Regarding the 
findings, SANLAB will be revised and, if necessary, will be modified before presenting it to the Ministry of 
National Education (MoNE).  
Table 1. Research design of the SANLAB project
Groups Pretest 
Learning 
Theory & 
Model 
Method Learning Setting Posttest 
Experimental Group 
Control Group 
1. Academic Performance Test 
(APT) 
2. Scientific Process Test (SPT)  
3. Scale of Attitudes Towards 
Chemistry&Lab (SATCL) 
CL 
PBL 
CM 
Computer Assisted 
Learning  
Traditional Learning 
SANLAB  
Chemistry Lab 
APT 
SPT 
SATCL 
2.3. Data Analysis 
The data will be analysed via a statistical packaging program and two types of t-tests will be performed. One of 
them is Paired sample t-Test for comparing pretest and posttest scores within groups and the other is Independent 
Sample t-Test for analysing the differences between the groups before and after experimental process.  
3. Conclusion  
The SANLAB project is considered to be a unique and original software based on constructivist learning model 
with its collaborative nature including academicians, senior computer education students and volunteer chemistry 
teachers. Providing a virtual chemistry laboratory, SANLAB is also considered to be very helpful tool for both 
chemistry teachers and students at secondary schools especially those who have none or limited opportunity of using 
chemistry labs and making experiments. The results regarding the effectiveness of SANLAB are planned to be 
published in three years.  
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